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(54) AROMATIC VINYL-BASED RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain an aromatic vinyl-based resin composition having excellent permanent 
antistatic properties and good impact resistance and stiffness. 

CONSTITUTION: This aromatic vinyl-based resin composition is obtained by polymerizing an 
aromatic vinyl monomer in the presence of a polyurethaneurea elastomer and contains 2-60wt.% 
polyurethaneurea elastomer. This polyurethaneurea elastomer is obtained by using a polyol 
mixture containing a conjugated diene-based polymer polyol and polyalkylene ether polyol in a 
weight ratio of 5:95 to 50:50. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aromatic series vinyl system resin constituent with which the above-mentioned 
polyurethane urea elastomer is characterized by being the polyurethane urea elastomer obtained 
using the polyol mixture of 5:95-50:50 (weight ratio) by the rate of conjugated diene system 
polymer polyol and polyalkylene ether polyol as a polyol component in the aromatic series vinyl 
system resin constituent which is obtained by carrying out the polymerization of the aromatic 
series vinyl monomer to the bottom of existence of a polyurethane urea elastomer, contains the 
above-mentioned polyurethane urea elastomer two to 60% of the weight, and changes. 
[Claim 2] the average hydroxyl-group number per molecule of corijugated diene system polymer 
polyol — one or more pieces — it is — and that the above-mentioned conjugated diene system 
polymer polyol of polybutadiene polyol. polyisoprene polyol acrylonitrile / butadiene copolymer 
polyol, styrene / butadiene copolymer polyols, or these water garnishes is independent or the 
aromatic series vinyl system resin constituent according to claim 1 characterized by being two 
or more sorts of mixture. 

[Claim 3] The aromatic series vinyl system resin constituent according to claim 1 or 2 the 
above-mentioned polyalkylene ether polyol of the random of polyethylene oxide polyol, 
polypropylene oxide polyol or ethyleneoxide, and propylene oxide or block-copolymer polyol being 
independent or whose content of an ethyleneoxide segment which is two or more sorts of 
mixture, and is occupied in the above-mentioned polyalkylene ether polyol the average hydroxyl- 
group number per molecule of polyalkylene ether polyol is one or more pieces, and is 10 % of the 
weight or more. 

[Claim 4] The polyurethane elastomer which dissolves conjugated diene system polymer polyol, 
polyalkylene ether polyol, and the poly isocyanate compound in an aromatic series vinyl 
monomer, and has an isocyanate radical at the end is compounded. Subsequently In the obtained 
solution, add the amino compound and/or ammonia which are equivalent to the 0.05 to 1.5 
chemical equivalent to the unreacted isocyanate radical in the solution concerned, and a 
polyurethane urea elastomer is compounded in it. Furthermore, the aromatic series vinyl system 
resin constituent according to claim 1 to 3 obtained by adding a radical polymerization initiator in 
the obtained solution, and performing the polymerization of an aromatic series vinyl monomer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About an aromatic series vinyl system resin constituent, in detail, this 
invention is the resin constituent of 2 phase structures which consist of the island of a particle- 
like rubber phase, and the sea of an aromatic series vinyl system resin phase, and relates to the 
aromatic series vinyl system resin constituent which has the outstanding permanent antistatic 
nature and has good shock resistance and rigidity by using urethane elastomer special as rubber. 

[0002] 

[Description of the Prior Art] Aromatic series vinyl system resin is used in the extensive field 
from excelling in the balance of a mechanical strength, rigidity, a moldability, etc. However, 
conventional aromatic series vinyl system resin has the fault in which the failure by static 
electricity electrification is caused, also when it has the fault which dust adheres by static 
electricity electrification when it is used for an electrical home appliance, housing of OA 
equipment, etc., and becomes dirty and it is used for electrons, such as a videocassette, an IC 
card, a copying machine, and television, electric machine components, etc. Conventionally, in 
order to solve the above-mentioned trouble, the antistatic agent which is a surface active agent 
of low molecular weight is scoured to aromatic series vinyl system resin, or the approach of 
applying to a moldings front face is proposed. 

[0003] Moreover, the approach of blending specific resin is also proposed recently. For example, 
the approach of blending a polyamide elastomer to styrene resin is proposed in JP.59-193959,A. 
JP.60-23435,A, JP.63-95251.A, JP,63-97653.A. etc. Specifically, the polyether ester amide 
which connected the polyamide as a hard segment and the polyether as a soft segment by the 
ester bond, the polyether amide which connected both segments by amide association, the 
polyester amide using polyester as a soft segment, etc. are indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following faults by the 
approach of scouring an antistatic agent to resin, or the approach of applying to a mold-goods 
front face. That is. when a mold-goods front face is rinsed or it wipes with cloth etc., the 
antistatic agent which exists in a mold-goods front face is removed, and the antistatic engine 
performance falls remarkably. Furthermore, in order to attain the predetermined antistatic engine 
performance, a scour lump and spreading of comparatively a lot of antistatic agents are needed, 
and it becomes a cause with solid one on the front face of mold goods. 

[0005] On the other hand, there are the following faults by the approach of adding a polyamide 
elastomer. That is. since a polyamide elastomer has bad compatibility with aromatic series vinyl 
system resin, in JP.59-193959.A or JP,60~23435,A, it is going to raise compatibility using the 
vinyl copolymer containing a carboxyl group, but in order to still obtain the practical antistatic 
engine performance, it is necessary to make [ many ] the addition of a polyamide elastomer, 
consequently the rigidity of a resin constituent is spoiled. It is in offering the aromatic series 
vinyl system resin constituent which the object has the outstanding permanent antistatic nature 
by making this invention in view of the above-mentioned actual condition, and has good shock 
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resistance and rigidity. 
[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above- 
mentioned object should be attained, this invention person etc. acquired knowledge that the 
aromatic series vinyl system resin constituent obtained by carrying out the polymerization of the 
aromatic series vinyl monomer under existence of a special polyurethane urea elastomer can 
attain the above-mentioned object, and resulted in completion of this invention. Namely, the 
summary of this invention is acquired by carrying out the polymerization of the aromatic series 
vinyl monomer to the bottom of existence of a polyurethane urea elastomer. In the aromatic 
series vinyl system resin constituent which contains the above-mentioned polyurethane urea 
elastomer two to 60% of the weight, and changes The above-mentioned polyurethane urea 
elastomer as a polyol component It consists in the aromatic series vinyl system resin 
constituent characterized by being the polyurethane urea elastomer from which the rate of 
conjugated diene system polymer polyol and polyalkylene ether polyol was obtained using the 
polyol mixture of 5:95-50:50 (weight ratio). 

[0007] Hereafter, this invention is explained to a detail. First, the aromatic series vinyl system 
resin constituent of this invention is explained. The resin constituent of this invention contains a 
polyurethane urea elastomer and changes. Although a polyurethane urea elastomer is a rubber- 
like elasticity object guided from polyol, the poly isocyanate compound, the amino compound, 
and/or ammonia, the polyurethane urea elastomer in this invention must be a polyurethane urea 
elastomer from which the rate of conjugated diene system polymer polyol and polyalkylene ether 
polyol was obtained as a polyol component using the polyol mixture of 5:95-50:50 (weight ratio). 
When not satisfying the above-mentioned conditions, the polyurethane urea elastomer which was 
excellent in the property is not obtained, therefore good resin constituents, such as shock 
resistance and rigidity, are not obtained. 

[0008] As conjugated diene system polymer polyol. one or more things have the desirable 
average hydroxyl-group number per molecule. When the average hydroxyl-group number is less 
than one piece, it is difficult for the molecular weight of a polyurethane urea elastomer not to 
become large enough, but to obtain the fully improved shock-proof resin constituent. The 
average hydroxyl-group number per molecule of conjugated diene system polymer polyol is 
usually made into four or less pieces. As conjugated diene system polymer polyol, the polyol of 
the polymer of a conjugated diene system monomer or copolymers, and those water garnishes is 
mentioned. As an example, polybutadiene polyol. polyisoprene polyol, acrylonitrile / butadiene 
copolymer polyol. styrene / butadiene copolymer polyols, these water garnishes, etc. are 
mentioned. And these are used as independent or two or more sorts of mixture. 
[0009] Although it does not limit especially about the number average molecular weight (it is only 
hereafter written as "molecular weight") of conjugated diene system polymer polyol. 500 to 
about [ the point of the ease of the handling including the below-mentioned solubility to ] 50,000 
are suitable. Moreover, it may not specify about the structure of the polybutadiene which is a 
conjugated diene system polymer, either, and each rate of 1, 4-cis- **1, 4-transformer. 1. and 
2-vinyl may be what kind of ratio. Especially desirable conjugated diene system polymer polyol is 
polybutadiene polyol. And as a principal chain part of polybutadiene polyol. what consists of the 
water garnish of polybutadiene or polybutadiene etc. is desirable. By making conjugated diene 
system polymer polyol into the constituent of a polyurethane urea elastomer, the graft 
polymerization of the aromatic series vinyl monomer can be carried out, and the shock 
resistance of the resin constituent of this invention improves. 

[0010] As polyalkylene ether polyol, one or more things have the desirable average hydroxyl- 
group number per molecule. When the average hydroxyl-group number is less than one. it is 
difficult for the molecular weight of a polyurethane urea elastomer not to become large enough, 
but to obtain the fully improved shock-proof aromatic series vinyl system resin constituent. The 
average hydroxyl-group number per molecule of polyalkylene ether polyol is usually made into 
four or less pieces. Moreover, although it does not limit especially about division-into-equal- 
parts **** of polyalkylene ether polyol, 100 to about [ the same meaning as the above to ] 
50.000 are suitable. 
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[0011] The random of polyethylene oxide polyol, polypropylene oxide polyol or ethyleneoxide. and 
propylene oxide or the block-copolymer polyol of especially desirable polyalkylene ether polyol 
being independent or the content of an ethyleneoxide segment which is two or more sorts of 
mixture, and is occupied in polyalkylene ether polyol is 10% of the weight or more of polyalkylene 
ether polyoL And it is not limited about the ratio of the ethyleneoxide in copolymer polyol. and 
propylene oxide, and especially the block length of each segment. When the content of an 
ethyleneoxide segment is less than 10 % of the weight since the antistatic engine performance 
of the resin constituent of this invention falls, it is not desirable, 

[0012] As a poly isocyanate compound. JI, Tori, tetrapods. or such mixed Isocyanates are 
suitable. In the case of the isocyanate compound with which only one piece has an isocyanate 
radical in 1 molecule, it is difficult to obtain the resin constituent with which a copolymerization 
object with polyalkylene ether polyol and polybutadiene polyol could not be formed, and 
mechanical physical properties were fully improved. In the case of the isocyanate compound 
which, on the other hand, has five or more isocyanate radicals in 1 molecule, it is difficult to 
obtain the resin constituent which the degree of cross linking of a polyurethane urea elastomer 
becomes high too much, has an adverse effect on the distributed condition of the polyurethane 
urea elastomer particle in the inside of a resin constituent, and gives mold goods with a good 
appearance. 

[0013] As an example of the poly isocyanate compound 2, 4-tolylene diisocyanate. 4.4'- 
diphenylmethane diisocyanate, JIANI gin diisocyanate. tolylene diisocyanate. hexamethylene di- 
isocyanate. Xylylene diisocyanate, meta-xyiylene diisocyanate. 1,5-naphthalene diisocyanate, 
Triphenylmethane triisocyanate. transformer vinylene diisocyanate, Tris (4-phenyl isocyanate 
thio phosphate), N. and N' (4.4-dimethyl-3,3*-diphenyl diisocyanate) UREJION. Isophorone 
diisocyanate. JIMERIRU diisocyanate, hydrogenation diphenylmethane diisocyanate. 
Hydrogenation tolylene diisocyanate, hydrogenation xylylene diisocyanate, 6-diisocyandto methyl 
caproate, tetramethyl xylenediisocyanate, Trimethyl hexamethylene di-isocyanate. lysine ester 
triHsocyanate, Bicycio heptane tri-isocyanate, 1,6,1 1-undecane-tri-iso-isocyanate. 1, a 8- 
diisocyanate-4-isocyanate methyl octane, 1 and 3, 6-hexamethylene tri-isocyanate, 
polymethylene polyphenylene isocyanate, polymeric poly isocyanate, etc. are mentioned. And 
these are used as independent or two or more sorts of mixture. 

[0014] As an amino compound, there is especially no limit and monochrome. JI. Tori, a tetrapod, 
the multiple-valued amines beyond it. or these mixed amines are used. Specifically, a butylamine, 
diethylamine, a piperidine, a morpholine, an aniline, ethylenediamine. a hexamethylenediamine. 
diethyl toluene diamine, etc. are mentioned. 

[0015] Specifically in the resin constituent of this invention, halogenation styrene, such as 
styrene. alpha methyl styrene. side-chain alkyi styrene like alpha-ethyl styrene. vinyltoluene. 
nucleus alkylation styrene like p-methyl styrene, mono-KURORU styrene, dichloro styrene, 
mono-bromostyrene, dibromo styrene. TORIBUROMO styrene, and tetrabromo styrene. vinyl 
naphthalene, a vinyl anthracene, vinylpyridine. etc. are mentioned as an aromatic series vinyl 
monomer which constitutes aromatic series vinyl system resin. And these are used as 
independent or two or more sorts of mixture. 

[0016] Moreover, aromatic series vinyl system resin may be copolymerization resin of an 
aromatic series vinyl monomer and the vinyl monomer which may be copolymerized. Specifically 
as an aromatic series vinyl monomer and a vinyl monomer which may be copolymerized, 
maleimide. N-methyl maleimrde. N-phenyl maleimide. a maleic anhydride, an acrylic acid, a methyl 
acrylate, a methyl methacrylate, acrylonitrile. a methacrylonitrile. fumaronitrile, etc. are 
mentioned. These can be used as independent or two or more sorts of mixture with an aromatic 
series vinyl monomer. 

[0017] The resin constituent of this invention consists of 2 - 60% of the weight of a polyurethane 
urea elastomer, and 40 - 98% of the weight of aromatic series vinyl system resin. And the 
desirable content of a polyurethane urea elastomer is 5 - 50% of the weight of the range. When 
there are few contents of a polyurethane urea elastomer than the above-mentioned range, the 
♦*****-proof engine performance is not only inferior, but only a resin constituent also with 
scarce shock resistance is obtained. On the other hand, when [ than the above-mentioned 
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range ] more, the rigidity of a resin constituent reinforcement, etc. become inadequate. 
Generally the resin constituent of this invention shows 2 phase structures which consist of the 
island of a particle-like rubber dispersed phase, and the sea of the continuous phase of aromatic 
series vinyl system resin. And the range of 0.2-10 micrometers of mean particle diameter of a 
particle-like rubber dispersed phase is usually 0.5-5 micrometers preferably. When the mean 
diameter of a ****** rubber dispersed phase is within the limits of the above, the resin 
constituent which is excellent in shock-proof and rigid balance is obtained. 
[0018] Next, the manufacture approach of the aromatic series vinyl system resin constituent of 
this invention is explained. The resin constituent of this invention is obtained by carrying out the 
polymerization of the mixture (it only being indicated as an "aromatic series vinyl monomer", and 
mixture being included hereafter) of an aromatic series vinyl monomer and/or this, and the vinyl 
monomer that may be copolymerized to the bottom of existence of for example, a polyurethane 
urea elastomer. Especially the manufacture approach that consists of following (a) - (d) is 
suitable. 

(a) Compound the polyurethane elastomer which dissolves the initial complement of conjugated 
diene system polymer polyol. polyalkylene ether polyol, and an isocyanate compound in the 
mixture of an aromatic series vinyl monomer or an aromatic series vinyl monomer, and a solvent, 
and has an isocyanate radical at the end first Under the present circumstances, the rate of 
conjugated diene system polymer polyol and polyalkylene ether polyol is set to 5:95-50:50 
(weight ratio), and the chemical equivalent (NCO/OH equivalent ratio) of the poly isocyanate 
compound to polyol — usually — the range of 0.5-1.5 — it considers as the range of 0.8-1.3 
preferably. 

(b) Subsequently, add the amino compound and/or ammonia which are equivalent to the 0.05 to 
1.5 chemical equivalent to the unreacted isocyanate radical in the solution concerned in the 
obtained solution, and compound a polyurethane urea elastomer in it. 

(c) Furthermore, add a radical polymerization initiator in the obtained solution, and perform the 
polymerization of an aromatic series vinyl monomer 

(d) And distill off volatile matter, such as a solvent which remains, after that 

[0019] Of course, after compounding the polyurethane urea elastomer other than the above- 
mentioned manufacture approach and dissolving this in an aromatic series vinyl monomer 
beforehand, the approach of performing the polymerization of an aromatic series vinyl monomer 
can also be adopted. Moreover, it is also possible to adopt the approach of compounding a 
polyurethane urea elastomer and mixing this with aromatic series vinyl system resin beforehand. 
[0020] As the above-mentioned solvent, the solvent which makes a subject benzene, toluene, a 
xylene, ethylbenzene, a methyl ethyl ketone, dimethyl sulfoxide, dimethylformamide, and 
dimethylacetamide is mentioned. In composition of a polyurethane elastomer, tin compounds, 
such as amines, such as a well-known urethane-ized catalyst for example, triethylamine, and 
triethyleneamine, the 2nd tin of chlorination, stannous octoate. dibutyltin di-2-ethylhexoate. and 
dibutyltin dilaurate. plumbum 2-ethylhexoate, sodium o-phenylphenate, potassium oleate. a 
bismuth nitrate, tetrapod (2-ethylhexyl) titanate. ferric chloride. FERASU 2-ethylhexoate. cobalt 
2-ethylhexoate. zinc naphthenate, an antimony trichloride, etc. are used. The amount of the 
urethane-ized catalyst used is usually 0.01 - 2% of the weight of the range to all polyol 
components. And reaction temperature is usually 40-100 degrees C. 

[0021] The polymerization of the above-mentioned aromatic series vinyl system monomer is 
carried out by the bulk polymerization, solution polymerization, the emulsion polymerization, a 
suspension polymerization, etc. Under the present circumstances, as a polymerization initiator, a 
molecular weight modifier, an emulsrfier, a dispersant. etc.. what is usually used by these 
polymerization methods can be used as it is. Especially in this invention, a massive-suspension- 
polymerization method or a massive continuation polymerization method is desirable also in the 
above-mentioned polymerization method. It carries out until 10 - 70% of the weight of all 
monomers carry out the polymerization of the massive (solution) polymerization of the aromatic 
series vinyl monomer which dissolved the polyurethane urea elastomer as a massive- 
suspension-polymerization method, and the approach of distributing in the hot water containing a 
dispersant and subsequently, carrying out the suspension polymerization of the obtained syrup is 
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mentioned. 

[0022] The aromatic series vinyl system resin constituent of this invention can be made to 
contain other high-impact-polystyrene resin, GP polystyrene resin, polyphenylene oxide resin, a 
plasticizer, a release agent, an illuminant-proof, an antioxidant a flame retarder, a coloring agent, 
a stabilizer, a filler, other processing aid. etc. according to a request. The aromatic series vinyl 
system resin constituent of this invention can be suitably used in broad fields, such as electrons, 
such as a videocassette, an IC card, a copying machine, and television, and electric machine 
components. 
[0023] 

[Example] Hereafter, although an example explains this invention to a detail further, this 
invention is not limited to the following examples, unless the summary is exceeded. In addition, 
each physical properties of a resin constituent were searched for according to the approach 
shown below. 

(1) Tensile strength and elongation ASTM According to D638. it measured by 23 degrees C 
and 55%RH using the dumbbell specimen of 1/8 inch thickness. 

(2) Bending modulus of elasticity ASTM According to D790. it measured by 23 degrees C and 
55%RH using the test piece of 1/8 inch thickness. 

(3) Izod-impactive--strength ASTM According to D256. it measured by 23 degrees C and 55%RH 
using the test piece with a notch of 1/8 inch thickness. 

[0024] (4) The surface electrical resistance of a surface-electrical-resistance 75mmxl30mm 
x25mm plate sample was measured at 23 degrees C using the surface-electrical-resistance 
measuring instrument made from Hewlett Packard (Resistivity Cell/High Resistance Meter). The 
antistatic effectiveness is estimated to be good, so that measured value (surface electrical 
resistance omega) is small. In addition, the Measuring condition is as follows. 
It measured, after holding a <measurement of non-washed sample> sample within the thermo 
hygrostat of 23 degrees C and 55%RH for 24 hours. 

A <measurement of 10 times washing sample> sample is enough wiped with the gauze which 
sank in the detergent (UON make, trade name ''mama lemon'') water solution, and it pays, and 
washes, and subsequently, after fully rinsing with distilled water, surface moisture is removed and 
it holds within the thermo hygrostat of 23 degrees C and 55%RH for 24 hours. It measured, after 
repeating the above-mentioned cycle 1 0 times. 

(5) Appearance viewing estimated the appearance of a plate sample. 
[0025] 

(6) Carry out a back titration with a hydrochloric acid, and measure the amount of isocyanates, 
after making the measurement isocyanate of the amount of polyurethane end isocyanates react 
with superfluous G n butylamine. The concrete approach is as follows. First, sample about 0.3g is 
weighed precisely to a 200ml beaker, 20ml of toluene solutions of the G n butylamine of 0.9/1000 
convention is added with a KORENI transfer pipet, and stirring is performed 1 5 minutes or more. 
Subsequently, methanol 100ml is added in the above-mentioned sample solution, with automatic 
titrator. the hydrochloric acid of 1/1000 convention neutralizes unreacted G n butylamine, and 
the amount of isocyanates is calculated according to the following formulas (1). 

[0026] 
[Equation 1] 

(B-D) X (N/1 0 0 0) XF 

[-NCO] (uL e q/g) = ■ x 1 0^ 

SXK 

The semantics of each notation in the above-mentioned formula is as follows. 

B: Blank (ml) 

D: Titration value (ml) 

N: Hydrochloric-acid normality F:hydrochloric-acid factor S : sample weight (g) 

K: The polyurethane weight fraction in a sample [0027] In addition, according to the following 

formulas (2), the amine addition in an example and the example of a comparison was calculated 
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from the amount of isocyanates [-NCO] calculated by the above-mentioned formula. 
[Equation 2] The semantics of each notation in the formula of the amine (addition g) =CxY/X 
above is as follows. 

C: The [number of amine functional groups] /[-NCO] 

Y: [-NCO] X [amount of polyurethane (g)] x [amine molecular weight] x10-6X : [the number of 
amine functional groups / amine 1 molecule] 

[0028] In the following examples and examples of a comparison, the raw material shown in tables 
1-4 was used. 

[A table 1] The conjugated diene system polymer polyol (CPO) <CPO-1> transformer -1. 60% of 
four structures, cis — 1. 20% of four structures, vinyl -1, polybutadiene polyol of 20% of two 
structures (the number of average hydroxyl groups per molecule 2.3 pieces, molecular weight 
2840) 

The <CP0-2> transformer -1. 5% of four structures, vinyl -1, polybutadiene polyol of 95% of two 
structures (the number of average hydroxyl groups per molecule 1 .6 pieces, molecular weight 
2820) 

The <CPO-3> transformer -1, 5% of four structures, cis- - 1, 85% of four structures, vinyl -1, 
polybutadiene polyol of 1 0% of two structures (the number of average hydroxyl groups per 
molecule 3.1 pieces, molecular weight 5200) 

The 80 mol % hydrogenation object of <CP0-4> CPO-1 (the number of average hydroxyl groups 
per molecule 2.3 pieces) 

<CP0-5> polyisoprene polyol (the number of average hydroxyl groups per molecule 2,9 pieces, 
molecular weight 2600) 

The 90 mol % hydrogenation object of <CP0-6> CPO-5 (the number of average hydroxyl groups 
per molecule 2.9 pieces) 

It is 21.8% of <CPO-7> acrylonitrile contents, and 78.2% of butadiene contents, and is the 
transformer of polybutadiene. - 1, 85% of four structures, cis- -1.5% of four structures, vinyl -1, 
the acrylonitrile / butadiene copolymer of 10% of two structures (the number of average hydroxyl 
groups per molecule 1.8 pieces, molecular weight 1840) [0029] 

[A table 2] Diol of polyalkylene ether polyol (PAO) <PA0-1> polyethylene oxide (PEO) (molecular 
weight 10000) 

<PA0-2> Diol of PEO (molecular weight 4000) 
<PA0-3> Diol of PEO (molecular weight 390) 

Diol of <PAO-4> PEO / polypropylene oxide (PPO) block copolymer (PEO/PPO weight ratio = 
40/60) (molecular weight 3000) 

Diol of a <PA0-5> PEO/PPO block copolymer (PEO/PPO weight ratio = 20/80) (molecular 
weight 2250) 

Diol of a <PAO-6> PEO/PPO block copolymer (PEO/PPO weight ratio = 10/90) (molecular 
weight 2000) 

<PA0-7> Diol of PPO (molecular weight 2930) 

Triol of a <PAO-8> PEO/PPO block copolymer (PEO/PPO weight ratio = 15/85) (molecular 
weight 4500) [0030] 

[A table 3] Poly isocyanate (PIC) <PIC-1> 4,4 -diphenylmethane-diisocyanate <PIC-2> 
hexamethylene-di-isocyanate <PIC-3> isophorone-diisocyanate <PIC-4> hydrogenation xylylene 
diisocyanate <PIC-5> 1,6.1 1-undecane-triHsoHsocyanate [0031] 
[A table 4] 

The amino-compound <amine -1> lauryl amine <amine -2> ethylenediamine <amine -3> diethyl 
toluene diamine [0032] The conjugated diene system polymer polyol (CPO). the polyalkylene 
ether polyol (PAO) and the poly isocyanate (PIC), aromatic series vinyl monomer (I), and 
urethane-ized catalyst (dibutyl tin JIRAU rate) of the amount shown in tables 5-9 were added to 
the autoclave made from stainless steel with an agitator of 31. of content volume carried out 
examples 1-16 and the example 1-3 <composition of polyurethane urea elastomer> nitrogen 
purge of a comparison, and it was made to react to it at 90 degrees C for 4 hours. Subsequently, 
40 degrees C was made to extend lowering and a reaction for the temperature of reaction 
contents, some reaction contents were sampled, and the amount of isocyanates of an urethane 
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end was measured. A measurement result is shown in tables 5-9. Subsequently, based on the 
above-mentioned measurement result* added the amino compound of the amount shown in 
tables 5-9, raised the temperature of reaction contents to 90 degrees C, it was made to react 
for 1 hour, and the BORIURE tongue urea elastomer was obtained. Compared with reaction 
before, as for the solution after reaction termination, viscosity was rising substantially. The 
aromatic series vinyl monomer (2) was added to the above-mentioned solution if needed, and the 
following bulk polymerization was presented. 

[0033] The polymerization initiator (JITA-challis butyl peroxide) of the amount shown in tables 
5-9 was added in the aromatic series vinyl monomer solution of the polyurethane urea elastomer 
in the autoclave made from the <bulk-polymerization> above-mentioned stainless steel, and the 
predetermined time polymerization shown in tables 5-9 at 115 degrees C was performed. The 
polymerization product was sirupy or the paste-like object of viscosity substantially higher than 
the solution before a polymerization. Moreover, the invert ratio of the aromatic series vinyl 
monomer at the bulk-polymerization termination phase event was about 10 - 50% as it was 
shown in tables 5-9. However, in the example 1 1. the monomer invert ratio in a bulk 
polymerization was made into 98% or more, and the polymerization was terminated in this phase. 
[0034] 1.65g of copolymers of a <suspension-polymerization> 95.5 mol % acrylic acid, and 4.5- 
mol % of 2-ethylhexyl acrylate. Polyvinyl alcohol (product [ made from Japanese Composition ], 
trade name "GH-20M") 0.9g, The above-mentioned polymerization product is transported to the 
autoclave made from stainless steel with an agitator of 51. of content volume which put in 
beforehand 2250g of deionized water which dissolved 1.95g of sodium sulfates, and 3.15g of 
magnesium sulfate as a dispersant. and performed the nitrogen purge. It performed at 120-140 
degrees 0, and the polymerization was performed to the bottom of 45-minute high-speed stirring 
per hour at 140-155 degrees C for 2 hours and 15 minutes. The invert ratio of a final aromatic 
series vinyl monomer was 98% or more. 

[0035] The obtained polymer was injection molded, each test piece for physical-properties 
measurement was created, and assessment was presented. The result was shown in tables 5-9. 
The unit of each physical-properties value is as follows. 
Tensile strength (kg/cm2) 

elongation (%) 
Bending elastic modulus (104 kg/cm2) 
Izod impactive strength (kg-cm/cm) 

[0036] The semantics of the notation in a table 5-9 is as follows. 

BTL : dibutyl tin JIRAU rate DTBPO:JITA challis butyl peroxide ST : Styrene alpha-MST: Alpha- 
methyl-styrene DBST : Dibromo styrene MMA : Methyl methacrylate [0037] The extrusion blend 
of the bulk-polymerization body composition object 30 weight section and the GP polystyrene (it 
is the same Mitsubishi Kasei poly tech company make, trade name "diamond REXX HF 77", and 
the following) 70 weight section which were obtained in example 17 example 12 was carried out 
with the biaxial extruder (it is the same the diameter of 30mm. the barrel temperature of 180 
degrees C, and the following), and assessment was presented. The result was shown in a table 
10. 

[0038] The extrusion blend of the bulk-polymerization body composition object 90 weight section 
obtained in example 18 example 2 and the above-mentioned GP polystyrene 10 weight section 
was carried out with the biaxial extruder, and assessment was presented. The result was shown 
in a table 10. 

[0039] In example 19 example 12, the polyurethane urea elastomer was dissolved instead of 
styrene 500g in the mixed solvent (styrene 125g and methyl-ethyhketone 875g). and 
subsequently, after 0.0625g s having added and carrying out the polymerization of the DTBPO. 
the methyl ethyl ketone was distilled off. The extrusion blend of the obtained resin constituent 7 
weight section and the above-mentioned GP polystyrene 93 weight section was carried out with 
the biaxial extruder, and assessment was presented. The result was shown in a table 10. 
[0040] 
[A table 5] 

A fruit ** An example 1 2 3 4 5 CPO 1 2 3 4 5 Weight (g) 29.0 28.6 14.3 27.5 27.7 PC 123 45 
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Weight 116 (g) 114 77.2 1 10 1 1 1 PIC 1 1 1 1 Amount of duplexs (g) 5.24 7.13 53.5 12.5 11.4 BTL 
weight (mg) 45 45 45 45 45 Vinyl monomer (1) ST ST ST ST ST Weight (g) 300 300 300 300 300 
Vinyl monomer (2) ST ST ST ST ST Weight 550 (g) 550 550 550 550 DTBPO weight (g) 0.425 
0.425 0.425 0.425 0.425 [-NCO] (mueq/g) 55.8 66.6 428.0 66.6 90.4 Amino compound 2 2 2 3 3 
Weight (g) 0.250.30 1.93 0.89 1.21 Bulk-polymerization time amount (at the time) 4 4 4 4 4 Bulk- 
polymerization invert ratio (%) 36 37 3936 37 Tensile strength 364 370 375 385 355 **** 
elongation 40.0 40.540.8 39.8 37.5 Bending elastic modulus 2.8 2.6 2.6 2.7 2.6 Izod impactive 
strength 18.0 26.027.5 22.1 21.5 <Surface electrical resistance (omega)> Un-washing (x1013). 2 3 
8 2040 After 10 times washing (x1013) 4 4 9 40 60 Appearance 0 0 0 0 0 [0041] 
[A table 6] 

A fruit ** An example 6 7 8 9 10 CPO 6 7 111 Weight (g) 26.8 27.9 28.1 6.9 68.4 PO 6 78 44 
Weight 107 (g) 1 12 1 12 131 68.4 PIC34 51 1 weight (g) 15.8 10.6 9.54 12.1 13.2 BTL weight (mg) 
45 45 45 45 45 Vinyl monomer (1) ST ST ST ST ST Weight (g) 300 300 300 300 300 Vinyl 
monomer (2) ST ST ST ST ST Weight 550 (g) 550 550 550 550 DTBPO weight (g) 0.425 0.425 
0.425 0.425 0.425 [-NCO] (mueq/g) 105 72.8 68.3 58.0 70.4 Amino compound 3 3 3 3 3 Weight 
(g) 1.40 0.97 0.91 0.78 0.94 Bulk-polymerization time amount (at the time) 4 4 4 4 4 Bulk- 
polymerization invert ratio (%) 38 40 39 38 41 Tensile strength 359 360 358 348 388 **** 
elongation 38.039.5 41.131.0 40.0 Bending elastic modulus 2.6 2.6 2.6 2.8 2.6 Izod impactive 
strength 22.5 22.2 20.0 21.0 36.0 <Surface electrical resistance (omega)> Un-washing [ 50 ] 
(x1013). 90 30 20 50 After 10 times washing (x1013) 60 100 40 30 50 Appearance O O O O O 
[0042] 
[A table 7] 

A fruit ** An example 11 12 13 CPO 1 1 1 Weight (g) 9.3 93.1 28.3 PO 2 22 Weight 37.3 (g) 373 
1 14 PIC 1 14 Weight (g) 3.4 34.3 8.1 BTL weight (mg) 15 150 45 Vinyl monomer ST ST (1) 
ST+AN weight (g) 150 500 A 210+90 vinyl monomer (2) ST - ST+AN weight (g) 800 - 385+165 
DTBPO weight (g) 0.475 0.250 0.425 [-NCO] (mueq/g) 65.2 43.9 55.6 Amino compound 1+21+2 
1+3 Weight (g) 0.20+0.0651.35+0.44 0.52+0.49 bulk-polymerization time amount (at the time) 4 10 
3 Bulk-polymerization invert ratio (%) 43 98 34 Tensile strength 390 290 515 **** elongation 
20.4 105 A 26.5 bending elastic modulus 2.7 1.8 2.7 Izod impactive strength 13.1 45.1 21 
<Surface electrical resistance (omega)> Un-washing (x1013). 90 0.08 0.1 After 10 times washing 
(x1013) 100 0.09 0.2 Appearance O O O [0043] 
[A table 8] 

A fruit ** An example 14 15 16 CPO 1 1 1 weight (g) 28.3 28.3 28.3PO(s) 222 weight (g) 1 14 1 14 
1 14PIC 4 4 4 weight (g) 8.1 8.18.1BTL weight (mg) 45 45 45 vinyl monomer (1) ST+alpha-MST 
ST+DBST ST+MMA weight (g) 270+30270+30 270+30 vinyl monomer (2) ST+alpha-MST 
ST+DBST ST+MMA weight (g) 495+55 495+55 495+55DTBPO weight (g) 0.425 0.425 0.425 [- 
NCO] (mueq/g) 61.2 66.8 55.6 amino compounds 1+3 1+3 1+3 Weight (g) 0.57+0.55 0.62+0.59 
0.52+0.49 bulk-polymerization time amount (at the time) 4 4 4 bulk-polymerization invert ratio (%) 
34 35 28 Tensile strength 390 370 440 **** elongation 33.0 27.0 30.0 bending elastic modulus 
2.62.5 2.8 Izod impactive strength 20.0 18.0 16.0 <surface electrical resistance (omega)> un- 
washing (x1013). 30 20 After 1 10 times washing (x1013) 30 302 appearances O O O [0044] 
[A table 9] 

A ratio ** An example 1 2 3 CPO - 1 3 Weight (g) - 136 14.3 PO 2 -3 Weight 141 (g) - 77.2 PIC 
1 12 Weight (g) 9.2 14.4 53.5 BTL weight (mg) 45 45 45 Vinyl monomer (1) ST ST ST Weight (g) 
300 300 300 Vinyl monomer (2) STST ST Weight (g) 550 550 550 DTBPO weight (g) 0.425 0.425 
0.425 [-NCO] (mueq/g) 49.0 76.8 It does not analyze. Amino compound 2 2 - Weight (g) 0.22 
0.35 - Bulk-polymerization time amount (at the time) 4 4 4 Bulk-polymerization invert ratio (%) 
34 32 35 Tensile strength 260 235 315 **** elongation 2.0 2.8 1 1.5 Bending elastic modulus 2.3 
2.3 2.2 Izod impactive strength 2.0 2.0 5.5 <Surface electrical resistance (omega)> un-washing 
(x1013). 2 >1000 9 After 10 times washing (x1013) 6 > 1000 10 Appearance ** O O [0045] 
[A table 10] 

A fruit ** An example 17 18 19 Tensile strength 385 390 395 ***♦ elongation 37.0 28.0 27.7 A 
bending elastic modulus 2.6 2.6 2.7 Izod impactive strength 21 1 1.0 13.2 <Surface electrical 
resistance (omega)> Un-washing [ 20 ] (x1013). 9070 After 10 times washing (x1013) 20 10080 
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Appearance 0 0 0 [0046] 

[Effect of the Invention] According to this invention explained above, the aromatic series vinyl 
system resin constituent which has the outstanding permanent antistatic nature and has good 
shock resistance and rigidity is offered. 



[Translation done.] 



http://www4.ipdLncipi.go jp/cgi-bin/tran^web^cgi.ejue 



2006/07/31 



CIS) Q*S^»lT (JP) 



!^m^6- 1 0 7 7 4 1 

(43) 'j>mB ^fiSt 6^ (1994)4 ^ 19 H 



(51)Int.C|. s 

C 0 8 F 283/00 
// C O 8 F 299/06 



MOW 7142 -4 J 

M RW 7442 - 4 J 



F I 







(^ 1 0 M) 


(21) aisss^ *#ia¥4-2?3sn 


(71) ^mx 


000005968 








(22) tbHBH 4^ (1992)9 ^ 17 B 




m^l»^ftfflE?i(D(*i-Te5»2^ 




(72) 


















(72) «SB^# 


















(72) mmm 


















(74) ftSA 




(54) i^m<jy^m 5&^m\f=L)i.^mmmm^ 



(57) 

ho 

Ji.7ti^J^-)\.a>W^^i)^B : 95-50 : 50 (Sfiht) 



1 

Ti-^sis e-;u^fi(*:$ffi^-r -6 :i 1 1= J: y f9 ^n. 

X—- r;U7K'j3t-~yK75SlI^A<5 :95~50:50 (£ 

<DAfii;x>5RM^i*^'J;i--;i.*<, i^x>7K 
x>^ffi^«:7t?'J:r— ;uXttc:*t.ba)*S64ft<7)^«*fc 

'j^-;uxii:x^L/>;j-^4^-< Kt:^Deu>:t+-9--r 
K CO 7 > y A X (* P <7 ^tffi^-^Tff 'J JKD^a ^ 

fcii2iiia±tDis^l^-c*by . ao±ffi7Ky T^u^u^ 

X— r;u;t^';;!t— -/U4'lw,5ift>*x^t'>;r^i^< K-fe^ 

— hss-w^-STt^you^i/x^x h7-^^R£L. 

h«(C>*LTO. 0 5-1. 5it^mm\Z^^-ti> 
[000 1] 

(0002} 



(2) ?#Mi|i5_io 

2 

10 m}^f^mx^^^mmitm'&^wmk^-ji.3^mmizm^j 

-So 

$X^ly>3^«ffii::3;H/ Kt-'Sl&iSjb^t^MBSS 9 - 1 

9 3 9 5 9-^^«. ^m^eO-2 3 4 3 S^^Am. ^ 

mm 6 3-9 5 2 5 1 ^^iiWis ¥fmm 53-97653 

> > ht L-C<0?KyTS h't^y hiZ<f^lyhtLX<D 
20 ?Ky X— f-JU t SxXT-^He^TKU^fc'/KU X— r>i,x 

X— T^^ursK. V7 h-b^f>i^hA:UT7KyxA^;u 

(O O O 4] 

7KxStLfcy^S*t?«LNf=ift&. fiEISa*Kl::?¥«-r«« 
(0 o o 5) — ^yrs Kx^x h*?— $^jtii-r«> 

t>fc4^. W^Kit. I^mm 5 9-1 9 39 5 9#4^»-V>t* 
§gBS60-2343 5-^^^Tfi*;U7K^i^;uS$^tr 

40 ?Ky T5 Kx^x h^— (D3i/nfi^^< -r^jfisSA^fe 
y. -^(0^%. mm^f^^a>mt^ti<^ut>^i>. ^^mm 
\t. ±eii«iz^^/j$nfc*,<DT&y. -5-<dbmi*. 

<S4x ;^ ^^^«Rfrihl± * W L M a » WflSBtt t Wtt 
[000 6] 

50 &UTf9t>n^^stStt--;n^ffiffif§«^iz<ty±ffia) 



(3) 



6-107741 



t7K'JT;U+U'>x— jKD8q^A<5 : 9 5 
-5 0:50 (Sfiit) CO;K'>l:l— iUS^I^J^^fflUT 
|9^)nfc3nU't?U^>'!7UTX^X -Cfc-SCt* 

(0 0 0 7] ^T. **^^»»l::gJi^-ri>o 5fcr, * 
S^^LTfiJtSo 7K'JOU^>'t7UTX^::^ hV— 

*D <t t;/ ^ r > ^ - r /i^ ^ S5« $ n .g) 3 Att5*tt(* 

■Cfc^A^ :*«^l=fcM+€,nf*J'!7U^>tlL.rx3X h 
5:95-50:50 (Mfitt) 

ttfflLr»i&Htc7KUOU5l>t7UTX^yt h-7--C>tf 

[0 0 0 8] ^^!fts;x>^M^^*»KU;^-i^<i: LTI*. 

^fivx>i^fi^«:7rfij;r— jKZ> 1 ^j-^^yo) 

;ui:LTI*. ^fii^xv^^gi*:©^^ 
* t/^n f> <D*a«l(On^ 'J 
m-fhti^, mp^mtl.Xit. ;t^'J:?^i;x>7K'j;t-- 

^i:;x>i^S^i*n?';:f->u, x^u>/^^ivx>^ 
[0 0 0 9] ^iai?x>i[ia#«;7KU:<— -iua>tt^«d53' 

> K'J>yo>§SttO>ja*^t>. 5 0 0-50. OOOg 
SA«»S-efeS, #tavXi/|^ffi^«:T?fc«>;K«J 

:?^ -:;x>^a)«isicoi^rt^#S-r^=t<Z)-ei4nf < . 

1. 4-vX, 1. 4-h'5>:^. 1. 2-tf 



loo 10] iK';t;i^^u>x— r;u7KU3j-— ur 

mmw^^<D'^^\z^iiB:^Mz'^m^\f^)immm^i^m,^ 

:t-)\^(0 1 ^^P-^ y <D¥«3*M®»l±a« 4 fflJSlT t 

^^m\z^i^x\t. ^\zm^^^tiDx\tUL^i3K ±m 
tm^a>misA^io. ioo~5o. o o omtSLt^ttfrnv 

C0O1 1] f$l::iif^Lt^n<'JrJU^u>x— ^;U7K'J 
Deu>:*-:^''9--f K7K'J:i--;uXI*x^u>:r4r-9--f K 

07t< 'J 7- u > X— T ;u 'J ju4> ic c5 tf) S X ^ u 
>*+-»^-r K-b^f J<> hO)^^^fi3!»<l o«fi%mJ:0>?K 

^«;7K'J:t— -;Kc*sit€»x^U>:^i^-t^-f Ki::^neu 

30 ^P*>h(D^WfiA«1 OfiS%5^iS<Di8^f*. *^^<7? 

too 1 2] tKU-T V'>T:^— h^b^!j$5i: LTI*. v?. 
1 «'^F-t|>|C-< V->T4^~hS* 1®L*^^U3^rft^ 

>&:yia^. fflffii§iS!^4»T'a)7K'j't7U4»i/'t7i^rx^x 

[00 1 3] tK^-T Vv7:^-h<t&13^c;)m(*«t L-c 
(i. 2. 4- hy V*>r:^— 4. 4' -i? 

50 U>i;-r Vi^7^— 1. 5— ^-"^^ U^C^-f 



5 

N' (4. 4-v>^^u3. 3' -':;:7x -;ui;-f v*> 

^k3R^fc^>U U>i^-< V'>T:t— h, 2. 6-v-<V'> 

'N3f^>h>;<y'>7'^-h> 1. 6. ii-o>7^:^ 
> h u-r vi^r^— 1. vi^T^— h-4 

-■f VS^r:^— h^^^U;i->7^»>, 1. 3, 6-^+-y- 
[0 0 14] rzyit^^t Lx\t. nizl^mitUK. 

[0 0 15] ::^^ma>mm^mmztii\x. ^mm^- 

•^3?^u>. e^;tT> h7-b>. t:-;ue'J 
[0 0 16] ^f-. ^SJSEt'-yu^^gili. ^SBSttf- 

i:^lC^tt*f=lt 2ttiU±a);m^^i: Lxmmv^ho 

loo :^mm<ommmf&mt. 2~6o£3%(0 

n^'j-t^U^ V-t^UTX^X hV — t 40 — 9 8£fi96a> 
UTX^T. h^— OJT^LO^^Stt. 5-5 0®fi% 

<ommx'hi>o n^u-t^u^ >'!?uTx^x h^— 



(4) ^$0B¥6~ 1 O 7 7 4 1 

6 

9^tt3-i.^tfc4a<7>^«3^tSli, iS^O. 2-1 O/im, 

]o [0 0 1 8] ^iz. ^%^<r>^mm\^-)\^4kmm^f^m 

SJgl t' - >umfi«: *5 cfe l// ^ I* C K i ^tffi^ L -6 1" 

-;u^fi{*^(Z)jB^i$8 (JUT. r^#iRe=;u^fi 

23^0? (a) - (d) A^^St* 

- h\t^ma>&w^^mm.x^m\z,^ v•>r:^- k® 

^^Si?x>^ffi^i*7tf ;ui:7t^';7';u^U>x 
— T-yUTK'J:*— JUroffldl*. 5:95-50:50 (S 

e^r^f— h-lfc^l^iCO^b^^fi (NCO/OH^fiit) 
li. ii^. O. 5—1. 5 0)15®. J?^L<1*, O. 8 

-1. 3cot6Ht$*tS. 

(b) ^?;u^-c. l#^Hfc?S;"aic. SKjSjaHaco^SEScD 
30 -< Vi^r^—- hSlCj^LT O. 0 5-1. 5^t!^^SI:; 

LT;Kg't7U^i >OUTX^X hV-^^fiK-r-Sa 

(d) -eur. -tosfeic. aB-rssjasj^Tj^^^^s 

[0 0 191 ^Iffl, iIBa>Sijg^ji<7)flli(::, ^y), tK'J 

[oo 2 0] JiE<D5gat UTii, 'O-b'i/. h^ux 
=^'>u>. x^;uK>-tfi/, J* ^;ux^;u>r 

ibfei*, hUx-?-iU7S>. hUx^u>T5 

50 v:^^ii'ai;-2-x^;i.^^vx— i^-^^^uffi-:; 



(5) 



^^mW- 6 ~ 1 O 7 7 4 1 



8 



[002 1] JiBo^mm\z^j\.^m&i^0M^it. ^ 

to O 2 3] 

(1) 9l9S^SfeJ:i;9l%#U: 

AS TM D 6 3 BiZ^CX 1 / 8 -f >^%H(r>^>^ 
^uaK>t*fflt>T, 2 3"C. 5 596RH-C»ISLfco 

(2) ^(f§S1i^ 

[-NCO] (ueq/g) =- 



B : (m I ) 

D : S^S (m I ) 
N : mS^mSlS 
F : «e:7T^^ — 
S : S^I^SS (b) 

C0027) ±:g£a)x£-C3}ca6fc< Vv7^— hfi 

t-NCO] 3b^t,iaTa>®^ (2) lC(j£o-C, m^^H 



♦ ASTM D79 Olri^CT 1 / 8 <V^|$^<DSSH^ )^ 
S^fflL^r, 2 3"C. 5 S^RH-C^SLtCp 

(3) y^ Jv 

ASTM D 2 5 eirlpCT 1 / 8 -f >f^J5^<Oy -/^ 
Miaigi>^$mi^T. 2 3*'C, 5 5%RH-CifflSLfc. 
C0024J (4) aStett 

7 SmmxlSOmn x25nm«>¥«-y-:*^-::fiKDSffittlA$ t a 
-U*:; h - /«^y:^-Ktta8cDa®«taaSS (Resist iv 
ity Cell/High Resistance Meter ) ^fflt^T 2 3*^1? 

<?fejjfe;0+^>'::f;KD^S>-!ti/-::fju* 2 3°c. 5 5%r 
HCDtiS<lil«rtT'2 4B#ra«t#Uf=»lcSI^$fTO 

< 1 o0j5fc;^-y->::^;KO^^>-y->-:f;u$jftSq (^-r^t- 

(Ciat^t::^^. ^aSCO^K^i-^P^iL, 2 3°C. 5 5%RH 
20 <?>fiiStlSSl*|-C7 2 4 8#|««fel*-r'6« ±U0yV-^<7JU^ 

(5) ne 

[0 0 2 5] 

(6) 7Kyt?u4»>5i5fi»-< v^>r:^— hfiroas 

"6. ii«iW3^^*j4ii53ea>iftyT?fe$. 3tr, 200m i 
roe— i--9->:/;ut(5jo. 3 e ^fllff L, a u^tJ^— 

30 JUtf^'VhTO. 9/1 O O O^^C7>v?-n-3f-9=-;UT 

5>(;)h;ux>S;'a2 0m 1 ^jSilttiLTi s^j-JUJifttf 

OOmlSaSttlL. gSftSS^^SlCcfcy. 

n - y^J'JUT 5 > $ 1 / 1 000 ^SCDtgS'Ctf'ft L . 

[0 0 2 6] 
» [»1] 

(B-D) X (N/l 0 0 0) XF 
XI 0* 



SXK 

ia2j T^^'^mm (g) =cxy/x 

C: CrS>Wfigll»] / t-NCO] 

Y : t-NCO] X t?Kyt7U^>S (g) ] X [rs 

V^-^fil X 1 0-* 

(002 8] JaT(O3lfi£eil*5J:aitK0qiC*itxTtt. S 

50 1 '-4icn5'rs«$fflt>fc, 



9 

(^1 ] j^&vx>j^M^(»7Kij7t— ;b (cpo) 

<C PO- 1 > h^>X- 1 . 4|Sig60%. i>X- 
1. 4mjg2 0%, e:^;L— 1. 2m^2 0^<D7t(*J-:^ 

5» ':;x>7K'J^— ( 1 ii'^-^ycD^jjjjKesssiz. 3 

(S. ^^fi2 8 4 0) 

<CPO-2> 1 . 4|Sjt5%. e-;U- 

^y<7)iPBl*KSai . :^^S28 20) 

<CPO-3>h5>X--1. 4«|ig5%. 

4«t^8 5%, tf-^l^-l. 2«IJi1 0%(07K';3f^ii? 

$^^S5 2 0 0) 

<CPO-4>CPO- 1 (^^8 o^;u%7kl^S6Ap!|^l (1 
^i-^^y<03FBD*K««2. 3 IB) 
<CPO-5>7KU'< V7^U>.-K'J:t— >U (l^i-^^y 
<75^*^l*Si»S8l2. 9®. »^a2600) 
<CPO-6>CPO-5a>9 0=EiU%7K^^*Jtllia (1 
5i'^^y<D5pi5*»S»2. 9@) 

<CPO-7>T<7';P-h'J;U^:&a2 1 . 8%.*:? 

^i;x>^^S78. 2%-cfcy, jKU3^^»vx>(?:)h 

4«|jg8 5%. '>X-1. 4<||JS5%. e 

— 1 . 2filig 1 o%a5T^7 'J D- h tj^u/::^^ v?x 

a 1 8 4 0) 
[0029] 

C^2] ?Ky 7;u^u>x-"7">u;K'j:j-— (pao) 

<P AO- 1 >7Ky X^U-^lir^-tf-f K (PEO) (Di? 

(^j^^Sl 00 0 0) 
<PAO-2>PEOC0v?:*-— ;U (^^fi4000) 
<PAO-3>PE OOi^7t—Ji^ 3 9 O ) 

<PAO-4>PEO/;Ktj:/QtfU>:^-^-y-< K (P 
po) ya v^4^m^W (PEO/ppoffiSa:=4 o 
/6 0) <0v;*'— ;u (^^fi3 0 0 0) 
<PAO-S>PEO/PPO:?D'y^^fi^i*; (PE 
0/PP0ffifilt=2 0/8 O) (Oi>^—Jl. («'^S2 
2 5 0) 

<PAO-6>PEO/PPO:7a><7Am^(* (PE 

o/ppojtfitfc=i 0/9 0) ;u (^^fi2 

O OO) 

<P AO~7>PPO(ni?;*-— ;u (5>^S2 9 3 0) 
<P AO-Q>PBOyPPOZ?a'y^i^Wi^i^ (PE 

o/pposfitt=i 5/85) a> h jj^^^zZk-iSifi 

4 5 0 0) 
[0 0 3 0] 

[9fi3 3 n^'J-f V->7:r— h (P I C) 

<pic-i>4. 4' -v:7x— ;u>5i>i;-f v>r 

:^- h 

<P I C~2>'^^-9'/5^U>v-r VvT^— h 
<P I c-3>-r v^a>-^-f VVT^— h 

<p I c-4>*3S<t^^^y u>e;-r vvT^— h 



(6) i^ggj^ie- 1 0 7 7 4 1 

10 

<P I C-5> 1. 6. 1 1 -^Vt'^^ m-f V'>y 
[003 1) 

7 5 y ^b^«a 

<T5>- 1 > 
<T5>-2> 

X5^u>s;r s> 

10 <T5>-3> 

vx^;u h;ux>i>7 5 > 
[ o o 3 2 ] mmm i ~ i e &o:i±l5£0ii 1 - 3 

5 9 iZT^-TMo^^i^Ji^mm^P^Ttt y 
;u (CPO) . tK'JT^u^H/x— -ribn^u^i-— ;u (P 
AO) &tjC7Kij-< v->T;^-h (PIC), ^Sfiie- 

(I) SLXS^\y^>itfAtSi (i>:f^JUffli;^'t7 

L^— h) S-^^BL, 9 0'C-C4B^F^JSC5^-t*f-o ^3CL^ 

20 -C, SCE:rtSifis<0iajS$4O*ClcTlf. SP5^SS$ 
-TfiOTSy^b^l^^^JtliL. Sl6rt^1^5(0iaS$9O 

^Ifcf-^U^S^ (2) ^littlLr^CDi^KS^IC^U 

30 Co 0 3 3] <i^«m^>±8aXx>UX$«:?t— Lx 

— :^rt<;>;t^y't?i>'^i>'^7UTx^x h^— 
^umfi«:58jai=:«5-9i::^-rfi(»ffidMte»l (i>^- 

^5-9i^^v-rsf^B#fffla^*i7o/zo m&^iiKi^i^. 
y, n^ o-5o%-c&-ofc. (SL. ^jfigegi i -vitm 

40 m^^^T^itfz. 

[0 0 3 4] <®5iS^>9 5. 5^^U%T<7 U;UKt 

4. 5*;u%<;)2-x^;u-x:^v;uT^ y hi:a)#^ 
(^) 58. KS« rGH-20Mj ) o. 9g. mm-f- 

hyOAl. 9 5 g. tte^•7<:/•:^'>':7A3. 15g^5J- 

fifcWi: Lr58ft?Lfc»t-<;M/;K2 2 5 o g *^tf>Anr 

x5S:t-h^L'-3flcJ:K(7)a^^J3t|3j$^a6L, 12 
0~1 4 0*tT?28#fWl 5^5^. 1 4 O- 1 5 5^-C 1 B# 
50 ra4 5iJ-Si$mttTlcfi^$f7ofco fik^W^^rf^SBtt 



(7) 



t*Ba^6- 1 O 7 7 4 1 



11 

to 0 3 5] m^titzm^is^^mthf&mLx^^ttm^ 
(%) 

ttff^lt^dO" kg/cm*) 
T-fy-vKflBSM (kg -cm/ cm) 

[0 0 3 6] ^5'^9'p<oitna>Wimt^o>iA^)vib 

ho 

B T L : v:?^;Uffii?^':7 U— h 

D TBPO : v^ — >-\''J— '::r^>uy<— K 

S T : 

Of— MST : Of — y^/UX-^U^ 

DBST : i?:^a^:^^u> 

MMA : > 
10 0 3 7] l^fiS^ 1 7 

2l=fet^T^^4xf::i^«(£d14:»^1^3 0£fi 



12 



1 oic^nUfc. 

[0 0 3 8] mmm^ s 

[0 0 3 9] Slfig<Ml 9 
10 S^JSfifl 1 2llfcL>-C. X-^UVB O O gCDKyic;^5"U 
> 1 2 5 g t J« 5=^;LX^/U^ h > 8 7 5 g a);"E&?8J«e»3 

DTBPO^O. O 6 2 5 g^*PLrm^Lyi:^;*^;u 
x^;u>r h>$B^L/=o 4#^>nfcffiflS|fl»S^7 fifigp 

[0 0 4 0] 

cas] 



[004 1] 



F 7 7 J . laTI^C) 7 OSS 


* 20 














fife 


(SO 






1 


2 


3 


4 


5 


CPO 


1 


2 


3 


4 


5 


Sfi (g) 


29.0 


28.6 


14.3 


27.5 


27.7 


p o 


1 


2 


3 


4 


5 


MS (e) 


116 


114 


11,2 


no 


in 


P I C 


1 


1 


1 


1 


2 


Sfi (g) 


5,24 


7.13 


53.5 


12.5 


11,4 


BT LffiS (mg) 


45 


45 


45 


45 


45 


e-;umfi«: (1) 


S T 


S T 


S T 


S T 


S T 


£5 (g) 


300 


300 


300 


300 


300 


e^;U*fi«: (2) 


S T 


S T 


S T 


S T 


S T 


Sfi (g) 


550 


550 


550 


550 


550 


DTBPOSS (g) 


0.425 


0.425 


0.425 


0.425 


0.425 


[-NCO] (/ieq/g) 


55.8 


66.6 


428.0 


66.6 


80.4 




2 


2 


2 


3 


3 


ms (g) 


0.25 


0.30 


1.93 


0.89 


1.21 


^ttS^a^W (^) 


4 


4 


4 


4 


4 


iftttSd«£<t^ (96) 


?e 


V 


39 


38 


37 




364 


370 


375 


385 


355 




40.0 


40.5 


40.8 


39.8 


37.5 




2.8 


2.6 ' 


2.6 


2.7 


2.6 




18.0 


26.0 


27.5 


22.1 


21.5 


<S®|g}5i (Q) > 














2 


3 


8 


20 


40 


1 0®Jfc;#afe (xlO'») 


4 


4 


9 


40 


80 




O 


O 


O 


O 


O 








[i(6] 










m 




09 






6 


7 


8 


9 


1 O 



Co O 4 2] 









(8) 






13 












CPO 


6 


7 


1 


1 


1 


£fi (g) 


26.8 


27.9 


28.1 


6.9 


68.4 


PO 


6 


7 


8 


4 


4 


££ (s) 


107 


112 


112 


131 


68.4 


P I c 


3 


4 


5 


1 


1 


£S (e) 


15.8 


10.6 


9.54 


12.1 


13.2 


BTLSS (mg) 


45 


45 


45 


45 


45 


e-;U^fi«: ( 1 ) 


S T 


S T 


S T 


S T 


S T 


Sfi (b) 


300 


300 


300 


300 


300 


e^JU^fitt: (2) 


S T 


S T 


S T 


S T 


S T 


S5 (g) 


550 


550 


550 


550 


550 


DTBPOffia (g) 


0.425 


0.425 


0.425 


0.425 


0.425 


[-NCO] (uec^s) 


105 


72.8 


68.3 


58.0 


70.4 




3 


3 


3 


3 


3 


SS (g) 


1.40 


0,97 


0.91 


0.78 


0.94 




4 


4 


4 


4 


4 




38 


4p 


39 


?9 


41 




359 


360 


358 


348 


388 




38.0 


39.5 


41.1 


31.0 


40.0 




2.6 


2.6 


2.6 


2.8 


2.6 




22.5 


22.2 


20.0 


21.0 


36.0 


<S®tSta (Q) > 












*3t;^ (xio^') 


50 


90 


30 


20 


50 


1 OElxSfei*^ (X 10") 


60 


100 


40 


30 


50 




O 


o 


O 


O 


o 






* 


* [«7] 














m 






1 1 




1 2 




1 3 


CPO 


1 




1 




1 


£3 (g) 


9.3 




93.1 




28.3 


PO 


2 




2 




2 


mm (g) 


37.3 




373 




114 


P 1 c 


1 




1 




4 


£3 (g) 


3.4 




34.3 




8.1 


BT LSfi (mg) 


15 




150 




45 


e-;u^ai* (1 ) 


S T 




S T 


S T + AN 


S& (g) 


150 




500 




210+90 


e=;umfi«: (2) 


S T 




— 


S T + AN 


£5 (g) 


800 




- 




385+165 


DTBPOSa (g) 


0.475 




0.250 




0.425 


[-NCO] (//eq/g) 


65.2 




43.9 




55.6 




1+2 




1+2 




1+3 


MS (e) 


0.20+0.065 


1,35+0.44 


0.52+0.49 




4 




10 




3 




4? 




98 




34 




390 




290 




515 




20,4 




105 




26.5 




2.7 




1.8 




2.7 




13.1 




45.1 




21 



4$M^6 - 1 O 7 7 4 1 



14 



<affiisfit (Q) > 



t#5fl^ 6 - 1 O 7 7 4 1 

16 



[0043] * m [as] 

^ m m 





1 4 


1 5 


1 6 


CPO 


1 


1 


1 


£5 (e) 


28.3 


28.3 


28.3 


PO 


2 


2 


2 


(s) 


114 


114 


114 


P 1 c 


4 


4 


4 


MS (s) 


8.1 


8.1 


8.1 


BT Lffifi (mg) 


45 


45 


45 


e^;u*fi<* ( 1 ) 


S T + Qf— MS T 


ST+DBST 


S T+MMA 


SS (e) 


270+30 


270+30 


270+30 


tf-yumSi* (2) 


S T4-a-MS T 


S T + DBST 


S T + MMA 


£& (e) 


495+55 


495+55 


495+55 


DTBPOSfi (g) 


0.425 


0.425 


0.425 


[-NCO] (/ieq/g) 


61.2 


66,8 


55.6 




1+3 


1+3 


1+3 


Sfi (s) 


0.57+0.55 


0.62+0.59 


0.52+0.49 




4 


4 


4 


i^^S^lsIb^ (96) 


34 


35 


28 




390 


370 


440 




33.0 


27.0 


30.0 




2.6 


2.5 


2,8 




20.0 


18.0 


18.0 










ifijfe,^ (xlO") 


30 


20 


1 


1 OlilJStj^lft (xlO'») 


30 


30 


2 




O 


O 


O 














9& i 


m 




1 


2 


3 


CPO 




1 


3 


SS (g) 




136 


14.3 


PO 


2 


— 


3 


Sfi (s) 


141 


— 


77.2 


P 1 c 


1 


1 


2 


SS (g) 


9.2 


14.4 


53,5 


BTLSS (mg) 


45 


45 


45 


e-iu*s(* ( 1 ) 


S T 


S T 


S T 


£fi (g) 


300 


300 


300 


e-^u^fii* (2) 


S T 


S T 


S T 


Sfi (e) 


550 


550 


550 


DTBPOSfi (g) 


0.425 


0.425 


0.425 


t-NCO] (tieo/g) 


49.0 


76.8 






2 


2 




Sfi (g) 


0.22 


0.35 






4 


4 


4 



(9) 

15 

i^iJt;* (xio") 90 0.08 0.1 

1 OlHJjft;^^ (xiO'') 100 0,09 0.2 

»va O O O 



(10) 



6-107741 



[O O 4 5] 



17 



18 



t^l^S^ls^ki^ (%) 


34 




32 


35 




260 




235 


315 




2.0 




2.8 


11.5 




2.3 




2.3 


2.2 




2.0 




2.0 


5.5 


<SffitS6i (Q) > 












2 




>1000 


9 


1 oHzSt;*^ (xio") 


6 




>1000 


10 




A 




O 


O 








10 * CSi 03 
















1 7 


1 8 


1 9 






385 


390 


395 






37.0 


28.0 


27.7 






2.6 


2.6 


2.7 






21 


11.0 


13.2 




<^mmK (Q) > 












20 


90 


70 






20 


100 


80 






O 


o 


O 





[O 0 4 6} 



